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(57) Abstract: A compound represented by the formula 

(I) : (I) (wherein B is a nucleic acid base selected from the 
group consisting of adenine, guanine, cytosine, uracil, and 
hypoxanthine); a compound represented by the formula (II): 

(II) (wherein B' is a nucleic acid base selected from the group 
consisting of adenine, guanine, cytosine, thymine, uracil, and 
hypoxanthine); a method of synthesizing these nucleoside 
triphosphates; and a process for producing an oligonucleotide 
from these nucleoside triphosphates. 
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4’ 

Z.n^(D'^^V':t^^rm^^(Dm:^-:f5^, l2.^XS\ZZ.fl^(Dy.^]y:^ 

10 




4’ ~^:tv:4^yyu:t'^\^^rz\t4’ -^^-2' 

15 '>F^^trRNAS;^jiDNAa, m'i^(DyyuT-4fizMVx&m^^^'rr^ 

BeHon ?> (Biochem. Biophys. Res. Comm., 1992, 184, 797-803) ^3:, 1 — 

( 4 yjv) ^s. yu:t^ 

20 FcD'^^^IHtfe'r^o Bellon e> (Nucleic Acids Res., 1993, 21, 1587-1593) , 
Leydier S> (Antisense Res. Dev. 1 995, 5, 1 67-1 74) Leydier ^ 

(Nucleosides Nucleotides, 1 995, 1 4, 1 027-1 030) 4 ’ — 5^5^' — 13 —D — :t 

u d’u ^y y u:t^ y 

Dukhan (Nucleosides Nucleotides, 1999, 18 1423-1424) H, 4®© 4’ — 
25 ^:tv :^y y U:ty U :^yyU:t^ F©^^^f3m-r^o 

Bellon ^ (Nucleic Acids Res., 1993, 21, 1587-1593) 4’ 

©^56^675:^ RNA©5)^^PSfc^'r'§)SirL'(4^ii-^. Ug 
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4 ’ 

§= 

Hancox & (Nucleic Acids Res., 1993, 21, 3485-3491) H, 4’ -^:t- 

Boggon S) (Nucleic Acids Res., 1996, 24, 951-961) 4’ — 

2 ’ -• x:t^'>5=-5 5^>^^t5'’^5feDNA:rUd''T-(D;|tig^fBm-r^o 
Jones 5> (Nucleic Acids Res., 1996, 24, 4117-4122) 43 Jones ^ (Bioorg. 
Med. Chem. Lett., 1997, 7, 1275-1278) «, 4 ’ -5^^- 2 ’ :^7 1/ 

10 Kumar (Nucleic Acids Res., 

1997,25,2773-2783) fi, 4’ -^:t~2’ 

NA:^U 

b/6^b, 

4’ -^r4*3ti7l/:4-^K4)^SRNA#U^'^— if, DNA4^U if, U/t 

Alexandrova & (Antiviral Chemistry & Chemotherapy, 1 995, 7, 237-242) J4:, 

20 4’ -^:t~5-JL^)l-2' -^:4-4r5>^ U 5’ -HU >i?®'^JE!lc43<fc 

25 RNA4^U^^-if, DNAi^U^^ 

SnTt^i^o 

/S:^ZSiZ^n6(D^ ^ U:t'> HHU 
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^111: 




$>o. r 2 ^ <±; 3 b t t 

F n^zyjum<D^mM''C$>^l 

^I V : 



o 




10 t#e>nfc4'r0i#:^t°uu >m^sj5S$-Br, F^>fb, 

5P7Jc5^^43cfcZ^TOaT^ ;i 



000 




K4>, BUr-T^n^. i5^Tn>, ^>F'», 5^5 >, 
’e^$n'g>4’ -5^:t-2’ 




K4>, BitT^—>, ^T~y, yvyy, ^s.>, ^z^yjv^^zSii'^^-D- 

20 >^>'^^^-/3i^m^^m^^ri^mm.mM-c^y), R 2 «tFn^^>;i'*(Di^® 
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^ I V : 



O 







K4*. BUT^~>, 

10 <D^^i7U7t^}^^it^{i7fs:< iz’b 1 ^ 

2^^§g®4’ -^7tv:^^^i'7t^i^(DW&T'v, rna 
'&fi!cl^3^(c:j;0RNAli#fiSj;&^fT-5 RNA-^efe^^.hb 

T RNA:^v^^ —ff:^m^f e>n^o 

6lZ&J(Dm.^lZ:i3l^'Ttt, ^VI I : 
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DNA'^mmmtv 

X\t, DNA#U;<^'-'k’, U/N*— h U 

h ^ >xy 

5 :t-2’ m'^<Dyy 

Uy-^izMVxm.^^^^'trcSb, 

Tc.ib, ^tl^^y'fU-hiiVXcDNA^'^m'r^^h-^^X'^, Vtcfi^-DX. 

'i >tf hn-trl/i^i^a Xc;^ViTfflVi-i)(Dfc#:beC)T^ffi'(:rfe-So 



15 



20 



25 



mi\t, nsi^!i9(cfB«$n^4’ - 
0 2 i% mmm i o ^fem^n-g) 4 * 
0 3 «. ^mm 1 1 4 ’ 

0 4 «. mmm 1 2 izmm .'^ n ^ 4 ’ 
0 5 mmm 1 3 4 ’ 

0 6 \x mmm 1 4 tciE® $ n^ 4 * 

5 ^:^- 2 ’ — x:^^5/ATP:fej:tK4’ 

A^^To 



T P 

~^:tCTP (D'a^y A $^-To 
- A T P ^r— A ^^'t'o 

G T P (D'^^X A 
-5^:t-2’ -x:^^v'UTP(D'§r^!gX 

-g^:t-2’ -^rt^i/CTP, 4’ - 
-5^:t-2’ -5^4-4r'>GTP<D'a-fiKX 



0 7«, T7 RNA7}?>Jp^-^-if^ffiVi^4’ -^pJ-UTP 03x032.^11®^© 
0 8t±, T7 RNAtJ^U^^-- tf^fflVi§4’ -0^::tUTPO3x032.^ll®^O 



0 9^i, T 7 RNA:^?U ’ -5^:tUT P:fecfctK4 ’ -^:t 

C T P 05l 0 3A^IH^OliSS^^f o 
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01 0«. T7RNA3}^U^^— 
rtCTP 

01 1«. 4’ -5^:tUTP43J:rX4’ ~5^:^CTP^-^:fr'5RNA/^>^e>(5D 

5 01 2«, 4’ -5^:tUTP^3j;a^'4’ -5^::rCTPS:^^-r'l)RNA;0^e.(D 

01 3«. 4’ -^::tUTP^3J;tJ^'4’ -5 ^pTCTP :&-g-%'r^RNA(DRN 
a s eW'l4^:^'t'o 



10 

'A\z 5 ’ Zt.\Z.k^m 

4’ 4-^:tm 




CO 2, 3i5j:;tX5^COh 

(Pummerer) 0#^ il 

•V^^o 





Ki4j. Rj, ^tebXt Ri^Ra, 

43 J;tJ^R 2 1 R X—'^m^CD fc F Tfe J: 



20 
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O 

8 co'i^ v '7'y^bT>^n>^ 

5 A, 19CD4’ U 

^Cl, 1904’ 4' ~^:tUTP^ 

(01) o 

1 9 5 ’ h4^'>hU5^;Hb43ctr;^'2’ , s’ 

;HbbTfb^#y2 0 h v^JHt,^m\ 2 i <dt 

10 # ^tlfe.'fb'a#! 2 1 cfc D , Eckstein (Luding, J. and 

Eckstein, F. (1 989) J. Org. Chem., 54, 631 -635) UT, 2 4 ® 4 ’ -^:t 

UTP^'^^'f'^a 1fV^JUyi^Xyi^a^aO:$'^'l'h^M^^X2 2(D4^ 

ifnV>mx^mi'X2 S(D'>^a hVTj^xyr^^ 

ia7K^M^<i:Z/mTiz^JHt,^mx, @W«^cD4’ ~^:t 
15 

2 8c^4’ -^:^CTP}S, 25® > '7^ JU- 4 ’ ~^:t'>^'7 >t!}^ & , 

±m<D4' -^:^UTP^|WJ^||®Xig^:iJ;DiSiti“ (0 2 ) o 

4’ -5^:tITPt3:, 4’ ±ai®4’ -5^:tUT 

P J: ^ 

20 4’ -5^:tATP^J:lK4’ -^:tGTPfi, 0 3^J:;OT4 

2’ . 3’ -fe® h H n4^ '>;]/* 

^ji^zs7v>mo)7s./m^mm:iumvrcm, 4 ’ -5^:tcTP®m5ti:0it 

iz . Eckstein e ® (±a!) iz b T+h U n ^5^ D U F 

hU:^7.'7T-r 

25 MViT3-FM<b, 3 2®4’ 

ATP:feJ;lK3 7® 4’ -5^:^GT P 

4’ -^:r-2’ 4’ 

bT«4 ’ -5^ 

^-2’ -■ 'A\Z, i^-U ^;l/4N7,3Fn^ D U 3^ 
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(0 5. 6) o 

H:^^RN A#U 1;: J; 

}^'7^>:/l/-hCD#STTRNA4^Up<^— 4’ 

6iZ^-^n^^^iZ, :^^^MlzVfz'^^-DX-Br^Ltz4" 

10 7RNA#Up^^— ^m<Dyi.^U:t^\^tmm\Z'^m:tVzf 

Tito'S, 4’ 

zi^ ^ -5>« :tu zf^ ^ UTi-^ Hti. 

:^mm(D4’ RNA^fe^DNA'g-^Fg 

15 @^RNA#U^'^— if, DNA#U^^— 

z.^izjztom^'T^ RNA'^^mm iivxi% 
S/Jr®^«^J:i*5fet'^#a®RNA7}^U;<^— DNA-& 
fi^^^i:bT«a^(Z);^#Ji;:E&5l5T^DNA4?U^-^— if, UA— X h^>XiJ7 
U if, :^— l/:t5^e^;i/ h^>Xy 

Sii&t;i:feViT«. ^mm(D4' 
~^^yyu:tiy\^^''j>mizm^x, ^^<Dyyu7ti^}^xV >m^rcitmm 

K)m^n^:tv z^y y u^t^- h ix t >4^iz > 7 , u ziy y 

25 1/^5^ F, Ui^’t^i'A, Zf^Xx—, TZfd^X—, T>5^>^— >, RNAi, s 

iRNA, Zfu—y'mt.X^X, mm, 

X^^o :$^mm<D:tVzryyU7^^}^itm6^^^^5 oyyuTt^ 

FcDS^T^So TtvzfyyuTt^v^ 

2>6^^$U2 0 77l/:t5^H<DS$Tfe^o :t zf y y \^ hX 
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>. 6 3isX/jN>^xx5^;m 

5 FTel^'n, M^^^TlsXTjND^r^X— 

-r>t: hn:feJ;i;c^>H3j^f::43ViT^ffl*r^®tC3lUT^3D, 

2|s^5g(D4’ 

10 >(c43ViTfl§Vi^<D^c:^:bS6TWffiT^'5)o 

002-24225 
gut bTd 

15 

20 Bz ^>'/-r;F 

□MAP 4-S^;<5=-;i/7^/ kue^> 

DMBz h=¥'>^>^7-fJl' 

DMTr 4,4'-i^p< h ^'> F U 
MMTr 4-p< h ^ ^ h U 
25 Ms p^^5^>t;;F71nx;f 

Tf hVyJU:tnji^>xj]^yi^-ju 
TFA F U yjV^uWm 
THF '^F'^t:Fn7^> 

TlPDs 1,1 ,3,3-^ Vy^yzfu tf;Fi^'>D^-y->-i ,3-:^-r ;f 
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TMS 

Ts p- h ;i^x >7> 

mmm i 2.3.5- h u -o-p-^ tf i — 

5 D-U#— :^(60g,0.4mol)$TU;PT;H:— ;i/ (1-8L,26.4mol){:i^j^b, m 

®jf^(6.4 mL, 0.12 mol)^ 0 F'TrM^^ 

bfeo b®o^bfco #s.n 

icViT7jC 

h U A (64 g, 1 .6 mo\)<D THF (700 mL)^?^{:i, O^TfCT DMF (300 

10 '>3 >b^o 

Mb 4 mmmwvtzMi, nm omcT^^fb/N^^p*- (loo mu i .4 

mol)^ 10 mL/ 15 min CD3®S’lrMTb/co 100 mLMTb/ctJl^'Tr^il&fciMb 

'K«(cMT^o-::3'^t7co 

b, i3B#rBm7K^'fb:^hU'^A (4.og,o.i moi)^a^b:7N*^^ 

15 (30 mL, 0.22 mol)^Jn^T 24 AtK|^ 

l^idT't'fnbTto 7K~C'^mVfCo ^^W^7jc(X 

3), tgf^:fe:a7Jc(X1)-e^5fe^l^b, Na2S04^^b/"co 
*b, i7Uuiiis)\.J^{^.2L)\z^m\^, 

iiTAb/co ^iliC7K(800 mL)StaAa'fbA°^>^T^A(21.2 g, 0.12 mol)^1inA, 

20 50t:^CT:^— 7t— 9 mmUizmt/'^^z^^A(7.0 g, 0.04 
moO^iPx, 28BtrBm(CS)«:;?^^^?a{cMbTir^7 haJMb. 
mx5^;L-e#^b. 7jc'r5i-?^b/bo W^S^7jc(X2), ^fP:^J^7K(xi)t?^^b, 
Na2so4f&;^b/c:= 

ifejtb/cc 7<^y-M^.2L)izmmv, 7jizi>mmm.r, or 

25 F U ’^A(30.3 g, 0.8 mol)^/jpA 20 ^MWWi. MUlzMi^X 

mwvrco 1 mr^m, msovizxTi^mib'^^mi- f u ^a(7.& g, 0 . 2 moo^jn 

A. ^bT'^^^fcMbTMJ^bfeo i.smmw:. 

7^^y-;F{ciT2im^^b, mm:^mmx^Mzmmv7Kx6^m{yrco 

tK(X 2), ^fn:t4i7j<(xi)Ti5fe^b, Na2S04lfe^b/co 
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:AcOEt = 5: 1 -> 

1 : 1)tCct 3(162.4 g, UTfffeo 

^H NMR (270 MHz, CDCI 3 ) 6 : 7.30-6.81 (m, 12H, Ar), 4.66-4.40 (m, 6H, CH 2 ), 
3.94-3.53 (m, 16H, H-1 , 2, 3. 4, 5, MeOX3), 2.71 (br s. 1 H, 4-OH), 2.36 (br s. 1 H, 
5 1-OH). 

mmm 2 1.4-y>b Hn-2.3.s- h U -O-p-^ h^>-^>>?;l/-4-9=-:^-D-U If K — 

T;i/rf>^H^T. 3(162 g, 0.32 mol)® tf U i^>^W{900 mL){c: Ot: 

10 lCT*^'fbp<'>;Kl22mL, 1.6mol)^iP^, 30 

20 7K~€^mvrz.o 

^mm^marnmyKmi- h U ’>A7K^^(X2), «§fP:feJg7K(xi)^c:T^5fe^b, 
Na2S04^itb;^c 3 

T;vrf>#H^TMEK (id 
15 U^^:7A(278 g, 3.2 mol)^JP;^TSn^)l^Ufeo 12 

Tk-ri'^^Vfz. W^S^7j<(x2), ^?P:fe:^7jc(xi){cT^ 

^b, Na2so4^^bfeo 

EE^^bfe^. T;i'=f>#ffl^TDMF(1 gic^^b, ^M^CT«iE^b:l-hU'^A' 
7LTKfnil^(92.2 g. 0.38 mol)^JP^ lOO'CiCT 30 
20 ^MiciMb, :^'v^mvr:io ^ms^7j<(x2), 

7K(X l)^CTi5fc^b. Na2S04l£^tb^o #e> 

:AcOEt = 10:1 1 : 1) 

Tmmmorc^, 5 ( 69.1 g, 

42%) ^e^®i^^<hbT#fcc 

25 ^H NMR (270 MHz. CDCI 3 ) d : 7.26-6.81 (m, 1 2H, Ar), 4.52-4.38 (m, 6H, CH 2 ), 
4.01-3.95 (m, 1H, H-2), 3.91 (t, 1H, H-3, J3. 2=4.0, Ja4=4.0 Hz), 3.80 (s, 9H, MeO 
X3), 3.66-3.60 (m, 1H, H-4), 3.45-3.40 (m, 2H, H-5a, H-5b), 3.02 (dd, 1H, H-1 a, 
Jia,ib= 10.6, Jia.2=6.5 Hz), 2.87 (dd. 1H, H-lb, Jib.ia=10.6, Jib, 2=5.2 Hz). 
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, 3 1 ,4-T >b F a-2-0-(4-;?< V-T ;i/V3.5-0-(1 .1 ,3.3-5^ h 

V:/afcf;V$^e^P^1j->-1.3-S^-r;M-4-^::^-D-U tf l — ;H13b)0-^5^ 

12(997 mg, 2.5 mmol)0Dtf U ^>^1^(15 mL)Jc: 0*0 
\ZX. Ji;(b4-^ h^'>^>'/-r;i/(723 /^L, 5.1 mmol) ^®.1CT18.5^ 
5 mMWi^rc. 10 :$3'‘r0iit#ufeo 

7Kx^m\^Tc. v u »^7i^7K^?^(x3),isfn:^:^7jc(xi)'r 

Na2S04$^^bj^Co h;VX>T3[lI 

:AcOEt = 

50 : 1 -^35 : 1)XmmV. 13b(1.3 g, 

10 FAB-LRMSm/z 527 (MH^. 

FAB-HLRS it#(a C2sH4206SSi2 (MH"") 527.231 9. UtliJjii 527.231 1 . 

■•H NMR (400 MHz, CDCI3) a : 7.95-6.61 (m, 4H, Ar), 5.71-5.69 (m, 1H, H-2), 
4.35 (dd, 1 H, H-3 J3, 2 =3.5, J3. 4 =9.4 Hz), 4.1 2 (dd, 1 H, H-5a, Jsa. 4 =2.9, Jsa. sb 
=12.6 Hz), 3.98 (dd, 1H, H-5b, Jsb.4 =3.2, J5b,sa=12.6 Hz), 3.69 (m, 1H, H-4), 

15 3.24 (dd, 1H, H-1 8, Ji3.2=3.2, =12.6 Hz), 3.04 (m, 6H, MegN), 2.91 (d, 

1H, H-1 a, =12.6 Hz), 1.13-0.87 (m, 28H, TlPDS). 

NMR (100 MHz, CDCIs) 6 : 166.40, 153.59, 131.73, 117.34, 110.94, 110.81, 
75.95, 75.21, 60.16, 51.29, 40.44, 31.60, 17.84, 17.77, 17.70, 17.66, 17.52, 
17.45, 13.87, 13.75, 13.15, 13.09. 

20 

mMM 4 1 ,4-y > b H n-2-o-(4-$? ^ji/7 ;i/)-3.5-o-(i . 1 . 3 . 3 -^ 
yyp ,3-z^^ If h— ;H13 c)(D'^^ 

g. 6-4 xx\xx\o\)<Dmt7^^u> 

^1^(40 mL)lC, H L, 12.8 mmol)^JnxT 2 

25 ^u\zmvxm}£~fmm^^^vrzo #e>nfe^^(533mg)^ 

12(375 mg. 0.96 mmol)0 ti U '^>^?^(5 mL)lc: O'Clc 
TjJPx., ^i^{CT8 0#rBm#b/to 8mm^WZS^(Dmm^(355 21 

Btr^rntfU S?>(5 mL)$*P;^T 50^1CT 6 10 

:5^PBiit#b7c:o A^^x, i^Mx^;i/T'^iRb, 7jcT:^?sb;^o 
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ym'T h U ^ x 3),tSln:^ig7jc( x i b Na 2 S 04 b tzo 

h;i/x>'z?3lHl^^bfeo 
(^^it>:AcOEt = 50:1 ^20:1)TMMb, 

13c(476 mg, 92o/o)^m^W^mm. t bT#;^o 
5 FAB-LRMSm/z 540(MH'"). 

FAB-HLRS fff#ffiC26H45N05SSi2(MH‘^ 540.2635. US'Jjil 540.2637. 

NMR (400 MHz, CDCI3) <5 : 7.95-6.61 (m, 4H, Ar), 5.71-5.69 (m, 1 H, H-2), 
4.35 (dd, 1H, H-3 J3, 2=3.5, J3,4=9.4 Hz), 4.12 (dd, 1H, H-5a, Jsa,4=2.9, J5a,sb 
=12.6 Hz), 3.98 (dd, 1H, H-5b, Jsb,4=3.5, J5b,sa=12.6 Hz), 3.69 (m, 1H, H-4), 3.24 
10 (dd, 1H, H-1 8. Ji^, 2=3.2, =12.6 Hz), 3.04 (m, 6H, MegN) 2.91 (d, 1H, H-1 

at , Ji 1 e =1 2.6 Hz), 1 .1 3-0.87 (m, 28H, TlPDS). 

NMR (100 MHz, CDCI3) d : 166.40, 153.59, 131.73, 117.34, 110.94, 110.81, 
75.95, 75.21, 60.16, 50.03, 40.44, 31.60, 17.84, 17.77, 17.71, 17.67, 17.52, 

17.45, 13.87, 13.75, 13.15, 13.09. 

15 

mMM 5 1,4-T>b H a-2-0-(4-^ N^'>-X>\/^;Ul-3.5-0-(1.1 ,3.3-5^ h 

V'fa >-1.3-y-r;M-4-^:t-D-U if h— Kf14b1(7>^ 

13b(1.1 g, 2.3mmol)®i^ib7^^b>^?^(20mL)lC-78‘CtCT:^'/>^ 
20 7.^20^m;'<:f^jycfvrco 

>^vTcWi. 

n-T h^f^:7^-(^^-tJ->:AcOEt = 4: 1 -^1:3)TffiMb, 14b(1.0g, 

82%)^iE^&J6^^#/K t bT#;^„ 

FAB-LRMSm/z 543 (MH""). 

FAB-HLRS MfWm. C25H4207SSi2 (MH^) 543.2253. Utm 543.2251 . 

^H NMR (400 MHz, CDCI3) d : 8.06-6.90 (m, 4H, Ar), 5.84-5.82 (m, 1 H, H-2), 

4.61 (d, 1H, H-5a, J5a,5b=12.9 Hz), 4.23 (dd, 1H, H-5b, J5b.4=2.9, J5b,sa=12.9 Hz), 
4.17 (dd, 1H, H-3 J3, 2 =3.5, J3,4=12.0 Hz), 3.86 (s, 3H, MeO), 3.61 (dd, 1H, H-1 /3, 
'^i/j.2= 5.3, Jig,ia =15.5 Hz), 3.48 (dd, 1H, H-4, J4_sb=2.1, J4, 3=12.0 Hz), 2.93 (d. 



25 
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1H, H-1 Q{, =15.5 Hz), 1.09-0.87 (m, 28H, TlPDS). 

NMR (100 MHz, CDCI 3 ) <5 : 165.42, 163.84, 132.20, 122.24, 113.96, 73.31, 
73.15, 68.48, 55.79, 55.75, 54.59, 17.72, 17.64, 17.58, 17.54, 17.53, 17.49, 

17.31, 17.30, 13.81, 13.51, 13.02, 13.00. 

5 

mmm 6 i -r2-o-r4-^ h m g^;M-3.5-o-n ,i . 3 . 3 - 5 ^ tf 

n^th>-1 .3-v-f )V)-4-^:t- ^ '>JUl5b) 

'O =7 '>;i/(408 rr\g)(D h;VX>M^^(20 mL)fc^MfcT h U 
>(1 .0 mL, 7.3 mmol), TMSOTf(2.6 mL, 14.6 mmol)^jD;^. 

14b(987mg, 1.8mmol)®|g(t; 
^^lx>^?^(20 mL)\Z 15 h U >(1.0 mL, 

7.3 mmol)® h;i^x>^?^(10 mL)^^j!ai::X 5 K^^mmizM 
^upx. io^pM#bfcm@^mx5=-;i/x«x>, 7j<x^?^u7co 
15 ^^7Km:^hU’:7i^7K^^(X3),gSfP:^:®7K(Xl)X?5fc^U, NasSOAl^^U^^o 

4^it>:AcOEt = 49: 1 -^1 : 1)XlSMb, 15b(904 mg, 77%)^a-fe?g1:^ 

mm^ivxmco 

FAB-LRMSm/z 637 (MH^). 

20 FAB-HLRS C29H44N20sSSi2 (MH*) 637.2435. UMit 637.2435. 

’H NMR (400 MHz, CDCI 3 ) d : 9.28 (br s, 1 H, NH), 8.22 (dd, 1 H,H-6, Je. 5 =8.2), 
8.02-6.94 (m, 4H, Ar), 6.01 (s, 1 H, H-1 '), 5.76 (dd, 1 H, H-5, J5. 6=8.2, J 5 . nh =2.1 
Hz), 5.62 (d, 1 H, H-2', Jg*. 3 - =3.5), 4.45 (dd, 1 H, H-3' Ja-, 2 - =3.5, Ja-, 4 - =9.4 Hz), 
4.18-4.06 (m, 2H, H-5'a, H-5'b), 3.87 (s, 3H, MeO), 3.73-3.71 (m, 1H, H-4’), 1.15- 
0.86 (m, 28H, TlPDS). 

NMR (100 MHz, CDCI3) <5 : 164.01, 163.38, 163.10, 15013, 140.653, 131.79, 
121.73, 113.53, 102.19, 102.17, 78.06, 71.24, 62.54, 57.92, 55.40, 55.39, 50.69, 

17.47, 17.36, 17.34, 17.27, 16.99, 16.96, 16.83, 16.79, 13.34, 13.18, 13.10, 

13.48. 
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mmm 7 1 -F5-0-r4-p< Mr 5> hU S -D- 

T , 1-(4-'5^::^'-/3-D-U y ’i? ^S^;l/(131 mg, 0.5 

5 mmol; 1 5 $ NH4F/MeOH, MeNHa/MeOH m^) 

(Dh*U >?>(4 mL)^r^fc;^>ft: 4-y h^'> h U ^)V{232 mg, 0.75 mmol)^Jn;^, 

14 T;Vrf>^H^T^7K@^m(188 p.L,2 mmol), 
DMAP(5 mg, 0.05 mmol)^SP;^^®^c:T 2 y—)i'^MXX 

3o^mwv. 7 Kx 

10 ^mVTco h u A7K^I^(X3),tSfn;feig7K(X l)-r?5fe# 

b, Na2so4^^bfeo 

^U'Xh^^y-C'-(^=¥'^> :AcOEt = 2:1 -^1 :1)'TffiiSb, 20(214 

mg, 70%)^4®^i@5^(DS#:<b bT#fCo 

^H NMR (270 MHz, CDCI3) 6 : 8.07 (br s, 1 H, NH), 7.77 (d, 1 H.H-6, Js, 5 =7.9), 

15 7.47-6.85 (m, 14H, MMTr), 6.37 (d, 1 H, H-1', Jr. 2- =7.3), 5.68 (dd, 1 H, H-2', J?. r 

=7.3, J2-.3- =4.0), 5.54-5.51 (m, 1H, H-3'), 5.62 (dd, 1H, H-5, J5,e=7.9 , Js.nh 
= 2.6Hz), 3.81 (s, 3H, MeO), 3.62-3.53 (m, 2H, H-5’a, H-4'), 3.40-3.35 (m, 1H, H- 
5'b), 2.12-2.00 (m, 6H, AcOX2). 

20 mmms 1-(2,3-0-^'r±:^)l-4-^:^-B-D-^):^y^Ji^Jl')ry^^}U2n 

20(199 mg, 0.32 mmol)$ 80%|^m7j<:^?tf::^^b, ^mzX 11 mmM 

Ttc TR®^i7Pn>j^;i/AT7|ii^fimb, ^^li^^fo:t:^7j<(xi)T^^b, 
Na2S04^^bfeo 

25 : AcOEt = 2: 1 ^AcOEt)l?MMb, 21 (93 mg, 

84%)^B'^m'JiKmMti.xmr^o 

NMR (270 MHz, CDCI3) <5 : 8.23 (br s, 1 H, NH), 8.08 (d, 1 H,H-6, Js,5 =7.9), 
6.36 (d, 1H, H-1', Jr. 2 - =7.3), 5.85 (m, 1H, H-5), 5.69 (dd, 1H, H-2', J2-.r=7.3, J2-.3- 
=4.0), 5.49 (m, 1H, H-3'), 4.16-4.04 (m, 1H, H-5'a), 3.86-3.82 (m, 1H, H-5'b), 
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3.56-3.55 (m, 1 H, H-4% 2.42 (br s, 1 H, OH), 2.17 (s, 3H, AcO), 2.06 (s, 3H, AcO) 



mmm 9 U 5'-HU (24) 

21(89mg, 0.26mmol)^tfUi^>^^U, fc°Ue^>(260 jjLL)izmMV 

n u h(58 mg, 2.9 10 

WhfZo 0.5M ti7v:/^;VT>^n»:7At!nU DMF ^1^(780 ixL)^n^, 

~:f^)Vr^>{2Q0 10^ii#bfe„ HUe^>/zK (98/2, v/v) 

1 %3c:7^(5 mL)^Jn;b. 5 5%MM7K*:^ h U 

10 ?iJP;^40^jtl^b:feo SJS?^f::7>tr:T7K^(8mL)ijp;13.5B#FBl^^b, M 

B^S^7K300mL^C^^b. -f 

(H 2 O ^ 1NTEAB)(CTM^b/cicD-^. 7 A(H^ M)t3Ti|iMb, MJBE 

mm^7K 5 mL izmmv. ^A(Na" M)f;iT#s0b. 

24(80 mg, 

15 FAB-HRMS sYM^ C9Hi2N2Na30i4P3S (M*)563.8893. ^S'Kil 563.8892 

2^P-NMR(108 MHz, D 2 O) 6 : -5.68 (d, J = 20 Hz), -10.56 (d, J = 20 Hz), -21 .27 (t, 
J = 20 Hz). 

A 

i o 4'-^:^- ctp / 28 ) m 2 ) 

20 >'/-r ;^-1 -I5-0-(4-^ h h U ^Ji')-2,3-0-i^y^^Jl'-4-^:t- 3 -D- u ^ 

:7^/'>;v]'>h5/>(26) 

25(302 mg, 0.83 mmol)<Dtf U n\L)mmz 

i^'fb 4-;< h^v' h U '?;i/(383 mg, 1.2 mmol)^tJP;^, ^U.^ZX 9 P#fBl^#b}^o 
T;Vrf>^®^T, ^7Ki^M(313 MU3.32mrnol)^iP;l^mtc:T3 0#rBlM#b 
25 feo Kmm^msrfmm^^vrc.o 

mxyjuzmmv. 7iix^mvrz.o ^a®^ls^Q^m7Km:^^U'^A7K^^^(x 
3),^fo:feig7K(xi)T^i^b Na2so4i!:i^b/to ^Ykmmmzmi£Tmm^m^ 
b/co (^4r1t> :AcOEt = 2: 1 ^ 

AcOEt)T'IIMb, Yt'tm 26(579mg, 97%)^e^(7)?at>ctlM<hbT#/co 
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FAB-LRMS m/z 720 (MH^ 

NMR (400 MHz, CDCI3) 6 : 8.86 (br s, 1 H, NH), 8.32 (d, 1 H,H-6, Je, 5 =7.6), 
7.89-7.88 (m, 2H, o-Bz), 7.61-7.27 (m, 15H, MMTr, m-Bz, p-Bz, H-5), 6.90-6.87 
(m, 2H, MMTr), 6.53 (d, 1H, H-1', Jv.2 =6.2), 5.70-5.68 (m, 1H, H-3'),5.17 (m, 1H, 
5 H-2’), 3.82 (s, 3H, MeO), 3.63-3.56 (m, 2H, H-5'a, H-4'), 3.46-3.44 (m, 1 H, H- 

5'b),2.08 (s, 3H, AcO), 2.06 (s, 3H, AcO). 

;i/-1 -(2,3-0- ]8 -D- U J}^:7 ^ y '>;!/)'> h '> >(27) 
26(420 mg, 058 mmol)^ b, 24 

mvrc. 7j<ii^i7nn:^;i/A'e3iHijfiffib, h V ^ A 

7jc^M(xi),^fn:ftm7K(xi)7?^^b Na2so4^^^b:feo mmmmzmmTm 

:AcOEt = 1:1 

->-AcOEt y±h> : AcOEt = 1 : 3)T?ijt^b, 27(239 mg, 92%)Sa 

15 

FAB-LRMS m/z 448 (MH") 

’H NMR (400 MHz, CDCb) d : 9.11 (br s, 1 H, NH), 8.75 (d, 1 H,H-6, J6,s =7.6), 
7.86-7.84 (m, 2H, o-Bz), 7.60-7.43 (m, 4H, H-5, m-Bz, p-Bz), 6.45 (d, 1H, H-1', Jr. 
2 - =6.7), 5.83-5.80 (m, 1H, H-3'), 5.58-5.68 (m, 1H, H-2'), 4.45 (br s, 1H, OH), 

20 4.07-4.04 (m, 1 H, H-5'a), 3.90-3.86 (m, 1 H, H-5'b), 3.61 -3.60 (m, 1 H, H-4'), 2.1 1 

(s, 3H, AcO), 2.01 (s, 3H, AcO) 

4'-5^:t>5^'» 5'-HU>i^(28) 

24 27(71mg, 0.16 mmol) 

25 n u r^-T h (50 mg, 0.24 mmol) <h J: 0 , 28(68 mg, 75%) 

^ t vxnrco 

FAB-HRMS gt#(® CgHiaNaNaaOiaPaS (M-H)"" 563.8893. HMfit 563.8892. 
^V-NMR(108 MHz, D 2 O) 6 : -6.28 (d, J = 20 Hz), -10.49 (d, J = 20 Hz), -21.24 (t, 
J = 20 Hz). 
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mmmi 1 4’-^;tATP(32) ms) 

N®-^ >'/-r ;i/-9-[5-0-(4-p^ h h U 5^;i/)-2,3-0-i^Tir^;V-4-^:t- 3 -D- U 
:7^y'>;i/lTx— >(30) 

5 r;i/rf >^ia^T. 29(77 mg, 0.2 mmol)C0 1: U ':/>(2mL)^?^tC:^fb 

4-y< h^>hU5^JH92mg, 0.3mmol)^jjn;^, 

$ e> 4-p^ h^> h U ^;i^(92 mg, 0.3 mmol)^Jn^, 

24 mmW:, S;S?^{3^7K@^m(94 // L, 1 .0 mmol)^J[jn;l^?UtCT 12 

fco 5^mwvrz:m, mi±Tm^m^^vrc. 

10 7KX^mvr:io #Hli^tgfP^fe7Km:^-hU'^A7K?^?^(X3), 

ISfn:ftJt7K(xi)'z?^^bNa2S04lt;JSbfeo 

Tco '> U t! -(^:^i)- > : AcOEt = 1 : 2->AcOEt)'r 

mmv, 30(100 mg. 

FAB-LRMS m/z 730 (MH-^). 

15 ^H NMR (270 MHz, CDCI3) 5 : 8.99 (br s, 1H), 8.74 (s, 1H), 8.24 (s, 1H), 8.02 (m, 
2H), 7.64-7.28 (m, 15H), 6.86 (m, 2H), 6.31 (d, 1H, J = 7.3), 6.02 (m, 1H), 5.72 
(m, 1 H), 3.80 (s, 3H), 3.68 (m, 1 H), 3.55 (m, 2H), 2.14 and 1 .98 (each s, each 
3H). 



20 N®-^ >'/-r ;i/-9-(2,3-0->T-fe^;b4-^:t- iS -D-U ^ y >;i/)T^“ >(31) 

T;1/:^>||H^T. 'fb'a^ 30(104 mg, 0.14 mmol)(D:^'fby b>(2mL)^$S 

\z O'er, hvyji':tumm(20/iL)^m^rcw^. 5 mmmwxr^io 

Kmmizh'jx^juY^>(i40p.L)^ij\i^mf±Tmm^^^vr^o 

'Yjvy uxh^^y-f —(AcOEt : T-fe h > = 0 : 1 ->1 : 2)xmUl^, 31 

25 (53 mg, 79%) ^ B t b » 

FAB-LRMS m/z 472 (MH'^. 

’H NMR (270 MHz, CDCI3) <5 : 8.98 (br s, 1H), 8.81 (s, 1H), 8.19 (s, 1H), 8.00 (m, 
2H), 7.59-7.48 (m, 3H), 6.28 (m, 1H), 6.14 (d, 1H, J = 7.3), 5.69 (m, 1H), 4.75 (m, 

1 H), 4.09 (m, 1 H), 3.93 (m, 1 H), 3.66 (m, 1 H), 2.16 and 1 .95 (each s, each 3H). 
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5'-HU >^(32) 

24 31 (53mg, 0.11 mmol) 

□ U y-r h (25 mg, 0.1 2 mmol) H t Id J; D 32 (45 mg, 68%) § 

FAB-HRMS mwm CioHisNsNasOia P3S (MR-^ 589.9265. 589.9268. 

®V-NMR(108 MHz, D2O) 5 : -5.30 (d, J = 20 Hz), -10.39 (d. J = 20 Hz), -20.88 (t, 
J =20 Hz). 

10 mmm 1 2 GTP (37) (P-^5^ (M 4 ) 

n2-(n,n’-':^:/5^;1/T5 / :^^u>)-9-{4-^:t-^-D-v ^ / ^)V)^7:=->{34) 

33(106 mg, 0.46 mmol)® DMF(3 mQ^mz N,N'- 
/2L,o.92mmoi)^jn^, ^mz 

X s.sm^mwvTco 

15 —(20%MeOH in CHCl3)T'iffiM L , 34(1 39 mg, 69%) ^ S fe® 

m^ti^xmco 

FAB-HRMS C19H30N6O4S (MH^ 439.2153. UPHlt 439.2156. 

^H NMR (400 MHz, DMSO-de) 6 : 8.54 (s, 1 H, N=CH), 8.08 (s, 1 H, H-8), 5.74(d, 
1H, H-r, Jr. 2- =6.6), 5.48(d, 1H, 2'-OH, Ja-oH’. z =6.0), 5.31 (d, 1H, 3'-OH, J3-.0H-.3- 
20 =4.5), 5.14(m, 1 H, 5’-OH), 4.60-4.55 (m, 1 H, H-2’), 4.19-4.17 (m, 1 H, H-3'), 3.80- 

3.55 (m, 2H, H-5'a, b), 3.48-3.48 (m, 5H, H-4', n-Bu), 1.56-0.82(m, 14H, n-Bu). 

N^-(N,N'-i^y^;i/T^ 7 ^^I/>)-9-[5-0-(4-p< h4^'> h U5^;H-2.3-0-v'riz;5^ 
)V-4-7:t - /3 -D-U 4^:7 ^ y iy)V]^Yy.y{35) 

25 7)Vy^>Mm^T, 34(135 mg, 0.31 mmol)® tfU 57 >(4mL)^?^lCl:^ 

-fb 4-y b U 7M143 mg. 0.47 mmol)^Jn;^, 23 

$ F> fc^^Yb 4- y h ^ 5/ h U 7)1(47 mg, 0. 1 6 mmol) ^iU ^ iz XM^ h 
71 PtTO, Rj^C?^(C^7K@^m(117 mL. 1.24mmol)^iD^^?.a{c:T3^PBl^t 

wvTco y-)v^DD^x s^mwvrz'i^, mBErmm^^xrc. 
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^^(X3), fiSln:tl^7j<(xl)T^^LNa2S04l^itbfeo MiBbT^ 

:AcOEt=1:2 

-^AcOEt)T!^*M u , 35(1 58 mg, 64%) ^ B t: UT#feo 

5 FAB-HRMS tf## C 43 H 50 N 6 O 7 S (MH"^ 795.3528. 795.3519. 

NMR (400 MHz, CDCI3) 6 : 8.64 (s, 1 H, N=CH), 8.44(br s. 1 H,NH), 8.00(s, 

1 H.H- 8 ), 7.47-7.44 (m, 2H, o-Bz), 7.35-7.21 (m, 14H, MMTr, m-Bz, p-Bz), 6 . 86 - 
6.83 (m. 2 H, MMTr), 6.08-6.05 (m, 1 H , H-3’), 5.87(d, 1 H, H -1 Jr. 2 - =4.3), 5.56- 
5.12 (m, 1 H, H-2'), 3.80 (s, 3 H, MeO), 3.77-3.70 (m, 1H, H-5’a), 3.48-3.29 (m, 6 H, 
10 H-4’, n-Bu, H-5'b), 2.08 (s, 3H, AcO), 2.01 (s, 3H, AcO), 1.65-0.94(m, 14H, n-Bu). 

N2-(N,N'-s^y^;VT5 y y 5^i/>)-9-(2,3-o-5^T-fe^;i'-4-^:r- 6 -D-U J 

v';1/)77‘'T->(36) 

yji'Zfynm^T, 35(150mg, 0.19mmol)cDm'ft;y5^1/>(3mL)^^ig 

15 ic O'er. hUy;i/^n@tm(30ML)^Jn^fem, 5 Ptfpm#Ufeo 

h U >(120 m mm 

(AcOEt: T-feh> =3:1 -^1 ;1)T?iiS^b, 

36 (93 mg, 92%)^ 

FAB-HRMS C 23 H 34 N 6 O 6 S (MH^ 523.2339. 523.2346. 

20 ^ H NMR (400 MHz, DMSO-de) <5 :8.60 (s, 1 H, N=CH), 8.07 (s, 1 H,H- 8 ), 6.1 3- 

6.11 (m, 1 H , H-2'), 6.06 (d, 1 H, H- 1 ', Jr. 2 - = 6 . 2 ), 5.69-5.67 (m, 1 H, H-3'), 5.43- 
5.41 (m, 1 H, 5 '-OH), 3.84-3.79 (m, 1H, H-5'a), 3.74-3.66 (m, 1 H, H-5’b), 3.59- 
3.54 (m, 1 H, H-4'), 3.48-3.34 (m, 4H, n-Bu), 2.08 (s, 3H, AcO), 1 .97 (s, 3H, AcO), 
1.61-0.89 (m,14H, n-Bu). 

25 

4'-5^pT^y y s/> 5'-=u >^(37) 

24 36(52mg,0.1 

□ u h(20 mg, 0.15 mmol) 1 37(25 mg, 41%)^ 
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FAB-HRMS mn-m CioHi4NsNa30i3P3S(MH^) 605.9215. 605.9214. 

^^P-NMR(108 MHz. DgO) <5 : -5.15 (d, J = 20 Hz), -10.41 (d, J = 20 Hz), -20.79 (t, 
J =20 Hz). 

5 mmm l 3 UTP (451 (D-^5fe 5 ) 

1-l2-yD^-2--x:t^'>-3,5-0-(1,1 ,3,3-5^ h V^D b“;i/i^'>n^'y->-1,3-$^ 

-f i/)Wy y '»H40) 

39 (757 mg, 1.5 mmo\)(DVyuu^^>{^S mL)^?g{C'::^p^^;i/7$ J 
t! U 5^>(733 mg, 6.0 mmol), h U y)V^uy^ ^ >7.;1/t}n>^M 7K#I(0.5 mL, 3.0 
10 mmol)^iP;l. 7jc'tr^^iSb 

feo h u >:7A7K^i^(x3),isfn:^M7K(xi)-ri5t#b 

Na 2 S 04 ^^bfeo h;i^x 

y-v^mi^rcm. (i5mL)ic?g^b7co 

(195 mg, 2.25 mmol)(hH:7 — yx.^JVJi.'-^Jly >y°Uyyyi285 

15 /^L, 2.25 mmoO^JP;^, 50 'C'ri.5 Btfe^llPl^bfeo 

7KX'^m b fee i ) t^# b Na2so4 

m\zmf£Tmm^^^hr^o mm^y^)ijy)i'yu'yh^yy-('-{'\^^> ; 
AcOEt = 2:1^1:1)'r^tMb, 40 (561 mg, 66%)^e^®?S^tlMb bT 

nr^io 

20 FAB-LRMS m/z 566, 568 (MH^ 

^H NMR (270 MHz, CDCI 3 ) <5 : 8.65 (br s. 1 H). 8.41 (d, 1 H, J =8.6), 5.99 (s, 1 H), 
5.68 (dd, 1H. J = 2.0 and 8.6), 4.31 (m, 1H), 4.14-3.98 (m, 3H), 3.67 (m, 1H), 
1.57-0.92 (m, 28H). 

25 1-[2-5^:t^'>-3,5-0-(1,1,3,3-5^ h^^V:/nt!;Vv^S/D4r1i*>-1,3-':^-r;i/)-4-5^ 

:t- i3 -D- u :7 ^ / y)V]ry ^ '>;i/(4i ) 

■ib'a^ 40 (519 mg, 0.92 mmol)C0yy n dpt r $7 >(15 mL)^f^tC7j<^YI:: hVf 
5^;i/XX(371 H L, 1 .38 mmol)^ViT V-70 (57 mg, 0.1 8 mmol) ^iP 1 0 

^mmwvr:io 
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> :AcOEt = 10:1 ->- 2:1 41 (440 mg, 

tvxmrcio 

FAB-LRMS m/z 487 (MH*) 

NMR (270 MHz, CDCI3) <5 : 8.62 (br s, 1 H), 8.28 (d, 1 H, J =8.6), 5.97 (d, 1 H, J 
5 = 6.6), 5.68 (dd, 1 H, J = 2.0 and 8.6), 4.37(m, 1 H), 4.11 (dd, 1 H, J = 3.3 and 12.5), 

3.30 (m, 1 H), 2.45 (m, 1 H), 2.24 (m, 1 H), 1 .61-0.94 (m, 28H). 

1 y y 5>;l/(42) 

41 (437 mg, 0.9 mmol)COp< ^ / '~Jl'(20 y yitT 

10 (666mg, 18mmol)^Jin^, 70 M 

yjuy ay h^yy^ — (MeOH in CHCI3 = 5%->25%)T?ffiM U , it, 
42 (1 93 mg, 88%) ^ B feS#: t t-T#7c, 

FAB-LRMS m/z 245 (MH^ 

NMR (270 MHz, DMSO-ds + D2O) 6 : 7.95 (d, 1 H, J = 7.9), 6.22 (dd, 1 H, J = 

1 5 7.4 and 8.0), 5.65 (d, 1 H, J = 7.9), 4.31 (m, 1 H), 3.54 (m, 1 H), 3.26 (m, 1 H), 2.1 3 

(m, 2H). 

i-[2-^:t=^'y-5-0-{4A'-i>^ b U ^;b)-3-0-T‘fe^;i/-4-^^^--j3-D-U 4^:7 

y / yj]/]y y S^JU(43) 

20 ih'^^ 42(122 mg, 0.5 mmol)co tf U S7>(3 mL)^^f::4g 

it 4,4'-y^^ b^'> b U 5^;b(203 mg, 1 .5 mmol)^JP^, ^U\ZX 12 
T)Vzf>mm^y. ^7j<@^m(141 ML,3.32mmol)^Jn^^i&iCT1 

^mm:sL^Mzmm\^, 7KT4)-?^b;^o 

.25 (X3),ISfn:t:^7K(xl)ir^5fe#bNa2S04^^b7co 

*b/ho ay hifyy 'f : AcOEt = 2:1->'l:2)T 

mmh, it'^m 43(233 mg, 79 %)^ 

FAB-LRMS m/z 589 (MH^ 

^H NMR (270 MHz, CDCI3) 6 : 8.24 (br s, 1 H), 7.65 (d, 1 H, J = 8.0), 7.42-7.25 (m, 
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9H), 6.83 (m, 4H), 6.44 (m, 1H), 5.41 (m, 2H), 3.78 (s, 6H), 3.59 (m, 1H), 3.48 (m, 
1 H), 3.29 (m, 1 H), 2.46 (m, 1 H), 2.11 (m, 1 H), 2.09 (s. 3H). 



1 j8 -D- U 4^:7 y 9 '>;i/(44) 

5 43(420 mg, 058 mmol)® (2 mL) (d h U n 

mm. (200 ao 

^m7Kmi- h U ’^A7K^?lS(X2),ISfn:^:^7K(xi)'r^?f-b Na 2 S 04 l^^b;^o U 

> : AcOEt = 1 :2-^AcOEt)TMM V , 44 (30 mg, 32%) ^ 6 

10 <hbT#7co 

FAB-LRMS m/z 287 (MH^ 

NMR (270 MHz, CDCI3) <5 : 9.25 (br s, 1 H), 8.07 (d, 1 H, J = 8.0), 6.43 (m, 1 H), 
5.79 (d, 1H, J = 8.0), 5.41 (m, 1H), 3.98 (m, 1H), 3.77 (m, 1H), 3.57 (m, 1H), 2.75 
(br s, 1 H), 2.50 (m, 1 H), 2.35 (m, 1 H), 2.09 (s, 3H). 

15 

4'-g^;^-2’-^:^-^'>^ U >7> 5--HU >^(45) 

24 44 (28 mg, 0.1 mmoiy^l^U 5^;i/7iNX/jNn^y 

□ U h (30 mg, 0.1 5 mmol) ^ J: 45 (40 mg, 72%) ^ 

20 FAB-HRMS CgHigNaNaaOiaPsS (MH^ 550.9044. HMfi 550.9023. 

®^P-NMR(108 MHz, DgO) 5 : -6.51 (d, J = 20 Hz), -10.42 (d, J = 20 Hz), -21.08 (t, 
J = 20 Hz). 

mmm 1 4 4’-^:t-2’-^^^Zy CTP (471. -ATP (49). iSJzZS -GTP (51) 

25 (El 6) 

5'-=V >M(47) 

24 46 (39 mg, 0.1 mmoO^itU 

n U h(30 mg, 0.15 mmoO-h^af ^ 47 (36 mg, 65%)^ 

t vxmrc. 
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FAB-HRMS wfMm C9Hi4N3Na30i2P3S(MH-^) 549.9204. 549.9219. 

®V-NMR(108 MHz, D 2 O) (5 : -6.18 (d, J = 20 Hz), -10.37 (d, J =20 Hz), -21.21 (t, 
J = 20 Hz). 



5 > 5'-H U >^(49) 

'ftl'D#/ 24 48(41 mg, 0.1 mmol)^-y-U 

n U h(30 mg, 0.15 mmol),h^Si"§ 49 (35 mg, 61%)§ 

FAB-HRMS it#M CioHi4N5Na30nP3S(MH'') 573.9316. US'Kit 549.9237. 

1 0 ®V-NMR(1 08 MHz, D2O) <5 :-5.54 (d, J = 20 Hz), -1 0.54 (d, J = 20 Hz), -20.64 (t, 

J = 20 Hz). 

J 5'-HU >^(51) 

-fb-^#! 24 50 (46 mg, 0.1 mmoO^-y-U ^ 

15 D u h(30 mg, 0.15 mmol) Jit D'fb'a#? 51 (32 mg, 55%)^ 

FAB-HRMS mWOM. CioHi4N5Na30i2P3S (MH^ 589.9265. HgiJdt 589.9239. 
®V-NMR(108 MHz, D2O) d : -5.30 (d, J = 20 Hz), -10.68 (d, J = 20 Hz), -20.60 (t, 
J = 20 Hz). 

20 

mMM 15 T7 RNA 7}^ U ^ — bid J: ^ 4'-^:^ UTP (D RNA Y) 

mmm 9 xn^nrz. 4'-y^ utp tv rna 

(0 7 ) o ATP, GTP, CTP, UTP ^ U:ty 0 

25 J^^$n^^i1t6tl^26merO 

40 mM Tris-HCI, PH8.0, 8 mM MgCl 2 2 mM 5 mM 

DTT, 0.4mMNTP, 17nM [r-®^P]GTP. 2.0 /iM y>yu—h DNA43J;7X 
1 0OU (D 17 RNA # U ^ —if 20 uL o TCo NTP 

(1) GTP. (2) GTP+ATP, (3) GTP+ATP + CTP, (4) GTP + ATP 




wo 2004/018494 



'CT/JP2003/010576 



+ CTP+UTP, (5) GTP + ATP + CTP + 4'-5^:t UTPT'^o;^o _hI3® " 

IJ y ^ IJ )Vr ^ F ^^;i/(30 X40 X0.05 cm, 1 800 V, 1 mm, 1 XTEB)i^ 

5 U— > 1 TH, G <D2mer <h 3mer H, ^ 

^ZS^^-:^tM,^nr:io U->2 emer 

9mer xmW^<DW±Vrc/'^y Fy^^'IS^^n. '^B\zl ^S#Sb 
r^A> }^:^^t>T'^^zM^tlfto U—>4 26mer (D/'O 

10 UYP <Df^t)X>\z4'-^:^ \np^m\^^r^y—>sx\t, V'-y^t: 

'tu.t>%, 4'-y::tUTP^) 

^^©UTP i;l^iilJCT7RNA5FU>«.^-'klCJ;D»K^bT^.ii$n, RNAgi 

15 mmm le J? RNA U ^ if tC J; ^ 4'-y UTP 43 ^1/ 4'-^:t CTP (D 

RNAgj^OScPjg..^ 

4'-5^:^ UTP ^ckD^'4’-^pr CTP V^T, T7 RNA :^U p< 

T7 yp^— @H^J^#t^47mer 22|s:|iDNA 
(E19) o ATP, GTP, CTP, UTP 
20 0^d^$n-2> 30mer ® RNA 

40 mM Tris-HCI, pH8.0, 8 mM MgCl 2 , 2mM 7.^;F5 i^>, 5mM DTT, 
0.4mM NTP, 17nM[r-^P]GTP,2.0 /zM F DNA43.i7X 100 U © 

T7 RNAtFUp^^— 20 /zL4«'rfT-=)feo NTP ) ATP, GTP, 

CTP, UTP, 2) UTP (DiXt> ^\Z 4'-^^ UTP 3) CTP©ftt)DiC 

25 4’-5^:t CfP 4) UTP :feJ:tJ^'CTP & 4’-^:^ UTP 43cfctK4'-5^:t 

CTP \zm^m^Tz:^xhz>rc. ±m(DKjtsm^^ 37 ‘CTfSBtPBi-r >^ 3 -^'- 

Fb, ^J^^W±Vr:io 20%^tt7j^UT^U;Fr5 F^;F (30X40 

X 0.05 cm, 1800V, imm, 1 XTEB) :t—hyy:t^^ 

y ^ '-izxM^UTco 
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UTP (D^t) D \Z UTP CTP (Di^t) D iZ 4'-^^ CTP 

MNTP^(^ifpNTPf;:«i^bfem0Vi'rn(c^viTt), 

^ 30 mer RNA NTP 100 i: bfc 

oiz^To 4’-^::^uTP^5j:r/4'-^::a- 

5 CTP feT7RNA7}^U;?<.'^-iftCcfcD*M<hbTmii$n, RNA J; < ® 

^ a: ti;^Co 

mmm 1 7 4'-^:t UTP 43 4'-9=-:t CTP RNA il)5^ g> O cDNA (P-^5fe 

6{c:feViTte^>Kj^^C^c:J;oT#Bn?^4'-^:t RNA^5=->:/lx— hi 
10 b, cDNA5&^*#e>tl^:^^{C':?ViT;^l^b}^„ 

c}:DIIS<A)SVi RNA7j)tf^;>g’efeD, HI 1 1 76mer 2 2 |s:il 

DNA h <b bTffi Vifeo ST GTP, ATP, 4'-^T UTP 4'-TT 

CTP T7 RNA T U felc J: ■:> feo l 

4’-TTRNA'\i;^^'r^fco 

15 59mer 0 4'-TT RNA ^•7^>Tb“ h <h cDNA ^(Dmm 

IS£/.T0::^^T'fT o :^o 

L(20pmol), 59merRNA6 AtL(20 pmol).^?lfn^-?-n^'n0^^ICblT0 dNTP 

20 b — >1 : 

lx— >2 : ^^^cJ:b 

lx— >3 43 lx— >7 ; dTTP 

lx— >4^3cfcb^'lx— >8 : dTTP.dTCP 

lx->5:teSb^'lx— >9 ; dTTP, dCTP, dATP 
25 lx— >2 43St/lx— >6 43J:r/lx— >1 0 : dTTP, dCTP, dATP, dGTP 

70r, ‘[5'^'i >=^0L h b, rctd-^iz OViZX 1 ^ 
b^±T>Tj.^— hbfeo »Vi'T?±|B0^^{;:O.1M DTT2//L, 5X >r— ;Ah 
7. h ^ > > T— (250mM Tris-HCl(PH8.3), 375mM KCI, 1 5mM MgCIa) 4 

p. L, RNase Out 1 At L, Superscript™ II RNase“ U /I — X h ^ >7. 7 U — If 
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(Invitrogen) 1 n L k— > 2 (D^n. Superscript™ II RNase" U 

n—T. h ^ u D 1 L 

^m^UVTzW:42X:\ZX 50 12%^tt#iJ T 

U JIT S. t^drjl(30 X 30 X 0.05 cm, 1300V, 1 mm, 1 X TBE)^CIT«^^li!l^fT 
5 2iZ^To 

4'-T:t RNA 1/— h <i; b, RNA 

h t cDNA 

/O^iiJ'^o/'co cDNA iltliCct DSHM 

D :0^Yci: il i b;feo 

10 

mmm 1 S 4'-^^:^ UTP 4'-T:t CTP RNA iMcp RNase A Mte 

MM,M 1 6 X^^tltc. 59 mer ® 4'-5^:^ RNA RNase A 

lOmM Tris-HCI(PH7.4), 5mM EDTA(PH7.5), 300mM NaCI, RNase A 
15 0.25mM, ^^^RNAS)^ViJ3;4'-5^:tRNA80pmol^^t^30AtL4''Tftfo;to 

±9E<DR)t^mi^^ ovtzx'i' >^3L^~hLfto iJ-yyv i^, 3 

5^, ^0^, 30^, 60^, \ZXKfX^mm4 fiL^, 10M 50mM 
EDTA, XC(0.1%), BPB(0.1%), >^mm7 illL 

lh$ii-;^„ Xi-cJ'ViT, 16%|gtt# U U JVTS. H^;i/(30 X 30 X 0.05 cm, 600V, 
20 1 B#Pb^ SOjiJ-, 1 XTBE)(;iT‘8^^j<l!j^ff Vi, :t'— 4 —IZXM 

ffb;^o Slz^-To 

RNA 30 #T' 90%J^±, 4'-^:f RNA 

i^Vi^irC-l^^^b, ^(D4^MMt12^X$>^r:i,, 4'-T^ RHA (D ^ mm^<D% 

RNA (D 30 D # 

V i e: t J^i 6 , RNase A b T 1 00 i^U±^^X 



25 
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1 . : 
o o o 

HO— P— O— P— O— P— O— 1 „ B 

i- i- i- 

HO OH 



2. I : 




B’ ityy->, ^y-y, yyyy, y^y, 
15 3. : 




K4>. B\tyy:^y, ^y-y, yvyy, 0^^;v43J;t;b7j^^*y->5=->;6i 
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5 ^IV: 

O 

Cl 

me>nrc<=pm'f$^^}^av ',kiz3—t^m{t. 

10 4. I : 








B\-^7^->. ^7->, '>h'», 5^5 >, ’^7^'>;v43J:r;^t7}?^'y- 
®'fb'&!il$. ^ I V : 
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SEQUENCE LISTING 

<11 0> Genet icLab Co., Ltd. ; Akira Matsuda 
<120> 4’-thionucleotide 
<130> PGL9002W0 
<150> JP 2002-242259 
<151> 2002-08-22 
<160> 11 

<170> Patentin version 3.1 
< 21 0 > 1 
<21 1> 43 
<21 2> DNA 

<21 3> Artificial Sequence 

< 220 > 

<223> template for RNA synthesis 
<400> 1 

taatacgact cactataggg agaccatgca cttccggttt ccc 43 

<21 0> 2 
<21 1> 43 
<21 2> DNA 

<21 3> Artificial Sequence 

< 220 > 

<223> template for RNA synthesis 
<400> 2 

gggaaaccgg aagtgcatgg tctccctata gtgagtcgta tta 43 

<21 0> 3 
<21 1> 26 
<21 2> RNA 

<213> Artificial Sequence 

< 220 > 

<223> product of RNA synthesis 
<400> 3 

gggagaccau gcacuuccgg uuuccc 26 
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<21 0> 4 
<21 1> 47 
<21 2> DNA 

<213> Artificial Sequence 

< 220 > 

<223> template for RNA synthesis 
<40'0> 4 

taatacgact cactataggg agaagagtac tgtctatgat ccaccga 47 

<21 0> 5 
<21 1> 47 
<212> DNA 

<213> Artificial Sequence 

< 220 > 

<223> template for RNA synthesis 
<400> 5 

tcggtggatc atagacagta ctcttctccc tatagtgagt cgtatta 47 

< 21 0 > 6 
<21 1> 30 
<21 2> RNA 

<213> Artificial Sequence 

< 220 > 

<223> product of RNA synthesis 
<400> 6 

gggagaagag uacugucuau gauccaccga 30 

<21 0> 7 
<21 1> 76 
<21 2> DNA 

<213> Artificial Sequence 

< 220 > 

<223> template for RNA synthesis 
<400> 7 

taatacgact cactataggg agaagggtat ccggatcgaa gttagtaggc ggagtgagaa 60 

gaggtgacgg taccag 76 
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<21 0> 


8 


<21 1> 


76 


<21 2> 


DNA 


<21 3> 


Artificial Sequence 


<220> 




<223> 


template for RNA synthesis 


<400> 


8 



ctggtaccgt cacctcttct cactccgcct actaacttcg atccggatac ccttctccct ‘ 60 

atagtgagtc gtatta 76 

<21 0> 9 
<21 1> 59 
<21 2> RNA 

<213> Artificial Sequence 

< 220 > 

<223> product of RNA synthesis 
<400> 9 

gggagaaggg uauccggauc gaaguuagua ggcggaguga gaagagguga cgguaccag 59 
<210> 10 
<21 1> 16 
<21 2> DNA 

<21 3> Artificial Sequence 

< 220 > 

<223> primer for reverse transcription 
<400> 10 

ctggtaccgt cacctc 16 

<21 0> 11 
<21 1> 59 
<21 2> DNA 

<21 3> Artificial Sequence 

< 220 > 

<223> product of reverse transcription 
<400> 11 

ctggtaccgt cacctcttct cactccgcct actaacttcg atccggatac ccttctccc 59 




n 
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